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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide ceramic filters having various compositions, each of which is 
provided with one-dimensional through-pores low in pressure drop and js appropriately used for separating 
molecules or fine particles. 

SOLUTION: This ceramic film is provided with one-dimensional through-pores each of which extends from 
one surface of the film to the other and has a pore size of a few nanometers, and produced on a substrate 
made of glass, a ceramic material, plastic material or heat-resistant metal by forming a composite film 
consisting of a ceramic phase and a metallic phase with a vapor growth method and then, removing the 
metallic phase in the composite film with an etching method. Thus, the objective porous ceramic film 
provided with one- dimensional through-pores each having a pore size of the order of a few nanometers 
can be synthesized with good reproducibility. Also, by forming such ceramic films on various substrates, 
ceramic filters each of which shows an excellent function capable of separating molecules or fine particles 
each having a size of a few nanometers can be manufactured. 
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Coffi***»*Lfc. 3lS&0>ll©»££lB]fi£(c. Co 
ffl*»«HGS^{C*ao, ttHUDS i O, *M > 2/*ttfc 
££8 te »j . £?L1t^ *S«©*iB?LK:IS* o fee o 

fc. ^?LKi/y*s«t^6©^)i©iHjittt5&i's«>e> 

[00 3 8] 

HJfetN 1 £P®©^J©?. »S 1 . 2 mm© V- #5 A 
A#5a**±fc&||C oiSi C©2tB*>6&£$£ 30 

wmmmuit. as6-f>^©^«ic 

o*-y* b©±fcl cm#©S iC«8S#^?^*a 
l»tett^5»-y> C©£*. *-y?h© 

>t1H©*«1B8I©9*2 09<*iS«)4J:5KS iC$*S 
flc?-!»y©«*>IBLfc. X£*f*5x l o-'To r r 
*r»»Ufc©%fcArjtf*«IAU «a»«rt«©/f 
XEE#2x 1 O-'To r r (Cft&J: 5tCA r #X©i8S 

*mbu 6 o ow©nwa*A*i/-cy9Xvft»flt 

§ ttfc. tiUtaUfttife 0. 9nm/sec-C*0, 
^B#{c«SS©ttJ^^/W7X^E©En»DWft>^*> 40 
o/c. 

[0039] JdtJgOfc8£8lg©«i£ttBI 1 K#»ICA 
<iH/c*>©-C*9, C oJSJItt?*q&ftcrtftU *© 
&#K17*;l/7 7X©S i C£^Ae>n*$B#tfrfflO 
fc. C © C o ilillti^WM&^&ttift 3 5 n m -ca -5 
A:. 

[0 04 0] ISJ?5 0nm©1££li£0. 0 0 3&S© 
#©S i CWji'aWSltWc. 50 
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[0041] mmma 

A#7X3«±«:£IICo£ZrB, ©2fB*>6tt*tt 
Co*-y? h©±fcl cmftOZ r B, 

limbic. c©£t, * 

-y» h©J*Ii©£ilIi«©$*>2 0%*£©-5J:5K: 
ZrB, -fe*5 »***»7©*fcW»Lfc. X&M* 
5x 1 0"To r r *rSMRl/fc©*KA r#X£S>A 
U «a»rtap©^E*«2xi 0-«To r rJC«c*J: 
5KAr #*©*■*■» U 6 0 0W©ifjg&£A2> 
LT::/5X-**8fife3ttfc. JftKttKli*J:*0. 9n 
m/secT49, timfct:ttMK©ffllM>'i<< 7X1 
ff©E|Jttittm>&!&>ofc. 

[0042] mbtcm&mmommm 1 k^ska 

<<Kft:fe©-C*0. Cof£jM?tf&Rlci&ftU *© 
fiWtcrt^r^CZrB, *5^tH1UT*j0> C©C 
oiSSt4 : f© I P*W&-*»3tt2 lnmT*o/c 0 
[0 04 3] KW50nm©tt£&*0. 003815E© 

5 mmmbxc 0 *b*8«?is&£ g 

«Wl©»££ISJ«K:. CotftMi«3S£tC*WU 
#?©ZrB, J^srVattfcJBHl/CfcO. V-*9<f 
gffi*> 6©£©lff|U$l i'S!© e> ftfc*> o fc. 
[0 044] 

#©affi*> 6 * 5-#©s*ffiK-3ecWic jra * a * > 

y-* — !MX©a?l£:ri-*£?l»-fe7 5 » 
*-7t, ^?L»-fe7 5 ^^^7^, t75vi' 

x t y5X^v*XX«W«^JS©S«U:«:^snr 

j§^s(c^^,t©-c*'5 > *«w«:«fcn«. E^ift*© 

tt-raci^-C^i. Sfc. *l6Hg©^?LB-fe7 5 

c©-b7 5 v a )^mmt^mm. &m%. 
<t®> &m*vimmfrbmm< ii^a©-c. 2000 

R«^fcWM}«IUlWt«mb. WA©BMt9IIBft 
JC«^W*ci#r#4. S/c^ *l6^©^?LS-fe5 

[0045] xsmv&RM** 5 9 tzmt&nn-k 
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[ o o 4 6 ] $ ii©gam7L<Daffl*«its*€»^ 
ammfmvmtm. ^m<om^mmt:» io 

[Hnonit&wii] 

[anco-sio, Ktffiymzimm.n.+mBitm 

[02 ] #893<D£?lSHz7 3 v *X$*£?LSf -te? 5 



[03] *»»«:*Jt>"C 4 V-*54 A#5*8«Lt«: 
Co-SiO, ?2ftTffe$Uctg0. 0 

[04 ] *89HCJ:*£?Lff-ts? 5 9 i»xg|o«B!%* 

tmm. 

( a ) £?lS-fe *S1S©8tBd0 

( b ) -fe =j 5 * * x»fLk(c&JR||«£j& btcffiR, 

(e) {^**x»*>*T^**aLfc«©tt» 
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